Abstract.Due to the complex topography and strict requirement for the construction as well as the significant effect, from the stress and strain, on the geometric shape of such a continuous bridge with variable cross-section, it is difficult to control the geometric shape of the bridge without stress monitoring. Based on this bridge, this paper introduces the influence of stress on the construction of the concrete continuous bridge. Through the actual monitoring, the conclusions is drew that the changing speed of cantilever elevation is different under the influence of stress and the approximate law of compressive stress (few tensile stress) actually exists in the process of construction. These conclusions contribute to the designs of the bridge conforming to the requirements and accomplish the purpose of monitoring the construction.
Introduction
The construction of the bridge has to go through a long and complex process. In order to ensure the closure precision, shape of bridges and meeting the elevation requirements of the design after a period of operation, it is important to predict the deflection of the superstructure and to be analytical and instruct the behavior at each step of the construction process based on the real-time monitoring data [1] .
Stress monitoring of the structure is one of the most important parts in the construction control. For any type of bridge or construction method, stress monitoring must be implemented in the whole construction process. Stress monitoring has to reach the objectives listed below [2] [3] [4] [5] [6] [7] [8] [9] :
Monitor the changes and development of the stress in the whole construction process based on the monitoring data, determine whether the structures are under a safe state, whether the structures meet the strength requirements, and whether strength adjustments were needed. If there is any hidden danger,essential measures must be proposed.
Provide monitoring calculation with actual data and valid materials. Check the structure design parameters, the variables of design, validity of the design calculation and the reliability of the construction process and provide a reference for the future bridge monitoring of same type.
Engineering situation
Due to the complex topography of the region it is in, with rivers needed to be passed to connect the detached areas and after demonstration and decision-making, it is decided to remove the old bridge and construct a new one, meeting the development of the society, at the position of the old one.
The bridge consists of a main span of 135m and two sides spans of 85m and 88m. The total bridge length is 308m and the width of bridge is 20m. The configuration of the bridge is a box arch girder, superstructure supported, whose upper-plate has a double-sided cross slope of 1.5%.The arch girder, whose concrete strength requirements is C55, employs single box multi-room box girders and inclined webs. The height of mid-span-girder is 3m and the total height of bottom by nodes is 14m.The thick of upper plate of box girder is 28cm, while the bottom plate is 28cm in mid-span and 341.3cm at root part.
The bridge consists of a total of 56 cantilever casting segments, each of which extends to the length of 2~5m and weights 180-500T.
The bridge, which is fixed rigidly on 2 abutments, concreted by T-bridge traveling carriage separately in the sequence of casting of symmetric cantilevers, closure of side spans and closure of mid spans.
Methods of detection
Choose steel string to the strain gauge and matching frequency receiving apparatus as stress observation instrument. The strain gauge is of stable performance, small temperature error, strong anti-interference, and is suitable for long-term observation to the stress [10] . At present the stress testing has two methods of the direct method and the indirect method [11] . The bridge adopts indirect method, that is, through the conversion getting stress value of the concrete. Generally speaking, stress concrete bridge structure stress is measured continuously in a long time, and the error between the stress value of the whole structure and that of the actual structure is relative large, sometimes even reaching up to about 15% [12] .
According to calculation formula of the steel string wire's tension: Type: a E is the string wire elastic modulus; a σ is the string wire stress; a ε is the string wire strain.
When the strain gauge in distortion, we generally think that quality line is of the same density, only considering string wire length and the change of tension. And we think that the strain gauge and concrete have the same strain increment, namely: By the least square principle, through the data (,) w f ε we can determine coefficient A, B, C, to obtain quadratic function expression of all the steel string to the strain gauge strain. In stress monitoring, putting the measured steel string frequency values into the quadratic function (5), then we
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work out the concrete structure corresponding strain value, and again by quadratic function (4), we get stress of the structure.
Stress influence
Bridge pier control section Each main pier is decorated with two testing section, the section elevation is 186 m and 206 m respectively. Each section layout two test points, sensor vertically laid. Specific layout is shown in Figure 1 . The main girder control section According to the structure characteristics of the bridge, the most important is to measure of the vertical compressive stress of the stress concrete box girder structure, and to master the change of the force. The main girder control section is selected near the No.0 (hang beam root), L / 4, and fold section (L / 2), and so on. L is the bridge main span (as shown in Figure 2 ). Because there is some space between the sensors and the top or bottom, the test has some errors, but very small [13] , which can be ignored. Section measuring-point arrangement is shown in Figure 3 . According to the current general construction monitoring requirement, concrete inner stress test sensor should be ensured that the damage rate of the elements must not be more than 30% [14] . More than 80% can be normally tested when the bridge stress sensors in closed. In the process of construction supervision, the factors causing stress test error are in the following aspects: installation error of steel string to the strain gauge, concrete elastic modulus error, concrete strain lag error, the temperature error, the creep error and shrinkage of the concrete.
The actual stress of the monitoring station is these errors measuring stress read deducting the initial strain, error of the creep and shrinkage error, the temperature error. Namely: 
. (7)
Type: σ is the actual stress of the measuring station; ed σ is sensor readings stress; ec σ is the initial stress value of the sensor; xb σ is the concrete creep stress error of the measuring station; ss σ is the concrete shrinkage stress error of the measuring station; wd σ is the stress error caused by temperature.
The main piers stress monitoring results in the following Table 1 . As the monitoring data reveals, the stress of the main piers is generally small, the control section is under compressive stress, rare tensile stress appearing in construction process, and the measured maximum compressive stress is 5.87 MPa, appeared in small side of the186 cross-section P1 pier. All do not exceed the maximum theory compressive stress, 5.91 MPa of the control stress. The measured stress value goes with the theory stress value consistently. The variation trend of the theory stress is basically in correspondence with that of the measured one. The maximum error is 1.07 MPa, and the measured maximum is far less than the standard axis compressive strength, 26.8 MPa, of the concrete C40.
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The results of the measured stress of the main girder are list in Table 2 . In the table, the tensile stress is positive and the compressive stress is negative. Fig.4 The curve of the measured stress and the theory stress of the roof It is indicated in the graph above that the variation trend of the theory stress is in correspondence with that of the measured one. Due to the influence of various complicated factors, the measured strains would reveal that the model does not take everything into consideration in the strain test and it is natural that the measured value is not identical to the theory value. The measured stress and the theory stress of the bridge is considerably consistent in the construction process .Individual large error is caused by the concrete elastic modulus error and the influence of the uneven hydration heat in the box girder when the concrete is still of short time. The maximum error of the whole bridge is 1.07
MPa. During the construction process, the main stress mainly comes from compressive stress, hardly from tensile stress. The maximum compressive stress is 11.61 MPa which is far less than the allowable stress of 35.5 MPa of the C55 concrete. And this shows the safety of the structure.
The conclusion and prospect
The monitoring of the stress of the variable cross section continuous beam bridge cantilever not only ensures the safety of the bridge construction but also plays a role of reference for the future similar projects. Based on the monitoring results, I get the following conclusions:
(1) Stress test error, mainly including sensor installation error, error of the elastic modulus of concrete, concrete strain hysteresis error and temperature effect errors and shrinkage and creep errors. In order to obtain relatively accurate stress values, the strain caused by the shrinkage and creep of the concrete, and by the difference of the temperature should be separated and wiped out.
(2) From the monitoring results, the difference between the theory stress of the main beam and the measured stress is small, which shows the correctness of the structure calculations and that the selected material parameters correspond to the actual situation, that the steel wire strain gauges for long-term concrete strain monitoring is successful, and that its accuracy can meet the requirements of the monitoring work.
(3)The stress on the beam is virtually the compressive stress rather than the tensile stress.
Because of the limited capacity, the study has some inadequacies. At present, most of the layout program of the bridge sensor is empirical, the main direction of our research is to use the least sensors to obtain complete and accurate information on the structural parameters, and this is also position needed to be improved in the future monitoring.
